Prior exposure to social disruption (SDR) stress exacerbates Theiler's murine encephalomyelitis virus (TMEV) infection, a model of multiple sclerosis. Here we examined the impact of SDR on T cell responses to TMEV infection in SJL mice. SDR impaired viral clearance and exacerbated acute disease. Moreover, TMEV infection alone increased CD4 and CD8 mRNA expression in brain and spleen while SDR impaired this response. SDR decreased both CD4 + and CD8 + virus-specific T cells in CNS, but not spleen. These findings suggest that SDRinduced suppression of virus-specific T cell responses contributes to impairments in viral clearance and exacerbation of acute disease.
Introduction
Multiple sclerosis (MS) is a chronic disorder of the central nervous system (CNS) characterized by inflammation, demyelination, and neurodegeneration, which result in sensory and motor deficits (Stinissen et al., 1997; Mohr et al., 1998) . Although the etiology of MS is not known, both genetic and environmental factors have been linked with disease development and severity (Noseworthy et al., 2000) . Epidemiological studies have linked exposure to several common viruses (e.g., herpes, rubella, and Epstein-Barr) with an increased likelihood of MS diagnosis, and a number of studies report a greater incidence of stressful life events prior to initial diagnosis and exacerbations (Warren et al., 1982; Grant et al., 1989; Ackerman et al., 2003; Li et al., 2004; Brown et al., 2006a,b) . While human studies have been instrumental in identifying these relationships, animal models of MS offer the opportunity to experimentally manipulate these variables to elucidate the mechanisms by which they may interact to determine disease susceptibility.
Theiler's murine encephalomyelitis virus (TMEV) infection, a well-characterized model of MS (Lipton, 1975; Oleszak et al., 2004) , results in a biphasic disease consisting of an acute polioencephalitic phase followed by a chronic demyelinating phase in susceptible strains of mice (Oleszak et al., 2004) . Following intracranial inoculation, genetically resistant strains of mice mount an effective immune response, clear the virus from the CNS and do not develop demyelination. Susceptible strains (e.g., SJL) fail to effectively clear the virus during early infection, which results in viral persistence in the CNS and, eventually, immune-mediated demyelination (Theiler, 1937; Clatch et al., 1990; Zheng et al., 2001) . Effective clearance of TMEV depends on a number of factors, including the H-2D locus (Lipton and Melvold, 1984) . This suggests a role for CD8 + T cells in the clearance of TMEV. Further evidence suggests that depletion of CD8 + cell populations or altering the functionality of these cells increases disease susceptibility (Borrow et al., 1992) . Others have reported a vital role of CD4 + T cells in the clearance of TMEV as mice with reduced CD4 + T cell populations show more severe inflammation, demyelination and axonal degeneration (Murray et al., 1998a,b; Lin et al., 2004) as well as increased mortality (Welsh et al., 1987) . The development of subsequent demyelinating disease is characterized by viral persistence in glia and macrophages, the recruitment of TMEV-specific T cells to the CNS and antibody formation against myelin epitopes resulting in autoimmunity, all of which are exacerbated when early viral replication is not limited effectively (Johnson et al., 2004; Sieve et al., 2004 Sieve et al., , 2006 . Taken together, these data indicate that a well-orchestrated T cell response is vital to early viral clearance, and, as a result, to reducing susceptibility for chronic demyelination. We have shown that social disruption (SDR) stress prior to TMEV infection exacerbates both the acute and chronic phases of disease E-mail address: youngee@pitt.edu (E.E. Young).
